Abstract-it is suggested that the chaotic pulse trains observed in lightning flashes are created as a result of the superposition of several regular pulse bursts produced by dart leader type discharge processes in the cloud. The similarity between the individual pulses in both chaotic and regular pulse bursts strengthen this suggestion.
INTRODUCTION
Regular pulse bursts generated by cloud flashes were first described by Krider et al. [1] . They suggested that these pulse bursts are created by dart leader like discharge processes taking place inside the cloud.
Chaotic pulse bursts were first described in the literature by Weidman [2] . More details of these pulse sequences were later described by several researchers [3, 4, and 5] . These pulse bursts were first detected to occur just before the subsequent return strokes. Later studies showed that they can also occur in cloud flashes [5] .
The discharge mechanism by which a chaotic pulse burst is generated by a cloud flash is not known at present. In this paper we suggest that these pulse bursts are created by the superposition of regular pulse bursts generated by dart leader like discharges inside the cloud.
II. CHARACTERISTICS OF REGULAR AND CHAOTIC PULSE

BURSTS
According to [1] , regular pulse is a sequences or bursts of intra-cloud dart leader process with microsecond scale pulses and amplitude about an order of magnitude smaller than the return stroke pulses. Each burst had a typical duration of 100-400 (µs) with a mean time interval between individual pulses of about 5-6 (µs). The total duration of a single pulse was typically 1-2 (µs) with zero crossing time about 0.75(µs). Similarly observation made by [6] showed that the regular pulse bursts also occur in cloud flashes and cloud activity between return strokes.
Weidman [2] made the first observation of chaotic pulses and reported that some of the observed subsequent return strokes were preceded by train of pulses irregular in pulse shape, pulse width and pulse separation. These pulse trains are now known as chaotic pulse trains. In the later study, Gomes et al. [5] analyzed the details of these pulse trains. They reported that the width of the individual pulses in these pulse trains is in the range of a few microseconds. Our studies conducted in Sweden also show that sometimes the chaotic pulse bursts start or end as a regular pulse burst. Several such examples are shown in Fig. 1 . There are also instances where a regular pulse sequence appears in the middle of the chaotic pulse train. An example is shown in Fig. 2 .
The similarity in the width of the individual pulses in both regular pulse bursts and in chaotic pulses and the occurrence of regular pulse bursts at the beginning or at the end of the chaotic pulse bursts suggested to us that the chaotic pulses are probably created by the superposition of several regular pulse bursts. This is a physical reasonable scenario because during a lightning flashes there could be instances where several dart leader like discharge processes are active simultaneously. Such an event could generate several regular pulse bursts and when they are superimposed at random times the result could be a chaotic pulse burst. In the next section we will demonstrate this by numerical superposition of several regular pulse bursts.
III. RESULTS AND DISCUSSION
The regular pulse bursts used in our study were recorded in Uppsala. The measuring system used in the study is described previously in [7] [8] [9] [10] . In the study we have selected six regular pulse bursts with distance less than 20 Km from measurement system. These pulse bursts are shown in Fig. 3 with variation polarity and propagating inside cloud with shifting time from one regular pulse burst to another regular pulse burst in range between 1 (µs) to 3 (µs). In the numerical simulation these pulses were superimposed at random times in range 5000 data samples with 100MS/sec and 50 microsecond time length as depicted in Fig. 4 to check whether such a combination of these pulses could generate chaotic pulse bursts.
The results of our simulation are shown in Fig. 5 . Note that the resulting pulse bursts have all the characteristics similar to those observed in chaotic pulse bursts. Electric field of pulse burst tend to erratic amplitude and the width of each pulse spike in irregular sequence. This similarity and the various features of the chaotic pulse bursts described earlier strongly suggest that these pulse bursts are created by a series of dart leader like discharges propagating simultaneously in the cloud. 
IV. CONCLUSION
In this paper we suggested that the chaotic pulse bursts are nothing but a random superposition of a series of regular pulse bursts created by several dart leader like discharges propagating simultaneously inside the cloud. For future works it could be interesting to see video records signal to back up the claim that chaotic pulses are superposition of multiple leader processes as presented in present study. 
